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Very complete descriptions at the fine struc-
tural level of the psoriatic epidermis have been
given by Brody (3) and by Lagerholm (5).
These authors note the increased numbers of
cells, the enlarged nuclei, nucleoli and mito-
chondria. A larger amount of particle-covered
reticulum often occurs and various inclusions
not found in normal skin have been described.
Our own survey of several psoriatic skins,
which will be published independently, con-
firms these findings, winch are on the whole,
compatible with the independently established
fact (10, 11) that the cells of the germinal
layer divide far more rapidly than normally
and that the normal course of differentiation is
disturbed.
Inspection of all published micrographs and
of our own (Fig. 2) reveal another important.
peculiarity of psoriatic epidermis, of which
other writers have made little note: the very
wide and persistent intercellular openings be-
tween cells often extending right up to the
stratum granulosum. Wide and irregular inter-
cellular spaces are common and normal between
basal cells and are usually felt to be associated
with cellular division. Above the germinal layer
these gaps to a large extent disappear in the
normal epidermis.
Desmosomes appear to be at least as common
between the cells above the germinal layer in
the psoriatic as in normal epidermis. Charac-
teristically, in psoriatic epidermis the desmo-
somes occur at the ends of long slender proc-
esses, which bridge the wide intercellular spaces
(See Fig. 2).
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The impression created is that intercellular
adhesion is limited to the desmosomal patches
and that these alone are holding the cellular
formation together.
In a preceding paper (7) we describe the use
of a periodic acid-silver test adapted to the
electron microscope to demonstrate the pres-
ence of surface coats containing reactive sugars
on epidermal cells. Since these coats appear
largely on surfaces of cells in areas of close and
presumably adhesive contact, we were led to
conclude that the presence of a surface coat
was necessary for intercellular adhesiofl and
normal differentiation. We describe here an ex-
tension of this work to the study of the psoriatic
epidermis which was undertaken to test the
possibility that the apparent weakness of in-
tercellular adhesion was correlated with a de-
ficiency in tile surface coat.
MATERIAL AND METHODS
Small slivers of skin approximately 2—5 mm
wide and little deeper than the epidermis were
sliced from skin using a thin razor blade and
immediately placed in a glutaraldehyde fixative.
Samples were taken both from newly-forming
active lesions and from older well-established
areas. The newest psoriatic lesions were 1—2 mm
macWes and papules with a barely visible white
scale; the established lesions were erythematous
plaques with silver scales. All patients had been
free of topical or systemic therapy for their
psoriasis for at least 10 weeks. Seven separate
specimens have been examined from five pa-
tients. The normal samples described in our
previous study, which were taken in the same
way, served as controls.
Processing for electron microscopy. The ftxa-
tion and embedding precedures were exactly
similar to those described in our previous paper
(7).
The periodic acid oxidation and treatment of
sections with silver methenamine was essen-
tially as described by Rambourg and Leblond
(8) and in the paper referred to above (7).
On the whole, psoriatic material reacted more
vigorously than normal and gave denser non-
specific back grounds.
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NORMAL PSORIATIC
FIG. 1. Comparison of normal and psoriatic epidermis (schematic) BM basement mem-
brane and lamella, C dermal collagen, G stratum germinatum, K stratum corneuln and D
desmosomes. In the normal epidermis intercellular contact is close above the germinal
layer and the surfaces react positively for polysaccharide—shown by thicker line of cell
membranes. In psoriasis the cellular formation is more open, intercellular contact is limited
largely to desmosomes in lower layers where the surfaces are negative to the PA-Ag test
as indicated by thin lines of the cell membranes. (In both diagrams the number of cells
in the stratum corneum has been arbitrarily reduced.)
RESULTS
A comparison of Figure 1, normal epidermis,
and Figure 1, psoriatic epidermis, will serve to
summarize the findiigs. In the normal case the
surfaces of cells above the germinal layer react
positively in the test (presence of silver grains)
and these same surfaces are largely closely op-
posed (intercellular spacing ca 150A)
In the psoriatic skin the reaction is negative
or very weak in the layers beneath the stratum
corneum. Although the cell surfaces are iot
well-defiied, the characteristic large intercellu-
lar gaps can be seen at G in Figure 2. Ii both
tissues the desmosomes stain strongly and have
essentially the same structure, which is discussed
in the previous article (7). In the psoriatic case,
in the lower layers of the epidermis the desmo-
somes are located at the ends of the iumerous
long slender processes which bridge the inter-
cellular spaces (Fig. 1 at D)
In the stratum graiulosum the cells are
flatteied and intercellular spaces reduced even
ii psoriasis. Nevertheless, in the psoriatic case,
only the desmosomal areas react strongly even
in the stratum "granulosum", i.e. the cellular
contacts can be niade out only as a series of
brokei lmes (lower right hand portioi of Fig.
3). This is also shown in Figure 3b where it
may be compared with the normal case (3a).
In the psoriatic skin, as in the normal, the
collagei fibrils of the dermis, the pigment
granules and certain areas in nuclei react non-
specifically with the silver reagent (see Fig.
2). The small bodies referred to as keratiio-
sornes (or Odlaid bodies or membrane coatiig
graiules) are equally common in psoriasis an
CAPTIONS TO FIGURES 2—4
All plates are of material fixed in glutaraldehyde and subjected to the silver methen-
amine treatment after PA oxidation. The sections are otherwise unstained. Black indicates
silver deposits.
Magnification is indicated by the index line of length 1 /L.
FIG. 2. A cell in the stratum spinosum of psoriatic epidermis illustrating the inter-
cellular gaps G, crossed by frequent cellular processes B which are occasionally sectioned
to show desmosornes D. P pigment granules, N nucleus, F small length of intercellular fibril.
The cells are rendered visible largely by the "back-ground" of non-specific deposits of
silver grains. Only occasionally does a sharply defined line of silver grains mark a positive
reaction at a cell membrane.
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FIG. 3. The junction between stratum corneum and the upper cells of •the growing
layers. K1 K2 K the first three cells of the stratum corneum with strongly silver stained
membranes M. Note in stratum "granulosuni" cells in lower right hand corner a nucleus
N and the positively reacting lines of desmosomes D. The cell membranes between the
desmosomes are still negative to the PA-Ag test even at this level. At U probably a
transitional cell.
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either do not react in the PA-Ag test or are
lost during fixation. The rounded inclusion bod-
ies, characteristic of psoriatic scale and usually
assumed to be lipid in inture, do not react.
A not infrequent finding in the large inter-
cellular cavities is a long (several L) thii fila-
ment (Fig. 2 at F) which reacts strongly with
the silver reagent. These filaments are visible
also in material fixed routinely aid stained with
uranyl salts (Mercer and Maibach, in prepara-
tion).
The Stratum Corneum
Both iii normal and psoriatic skins the cell
membranes of keratinized cells react noni-spe--
cifically (i.e. without prior oxidation by PA)
and more strongly after oxidation. The reaction
of these layers iii the psoriatic skin (see Fig.
2 at K, K2 and K3) is much more vigorous than
that of the normal.
DISCUSSION
Intercellular Adhesion
The experimental findings, that the cell
membranes in the non-keratinized layers of
psoriatic epidermis react less vigorously iii the
PA-Ag test than those similarly located in nor-
mal skin, is an interesting new feature of the
condition, however it is interpreted. Further
work is needed to show how the reaction changes
in the evolution of a lesion and how it is af-
fected by therapy.
The observation, that in normal skin inter-
cellular contact is close (i.e. spacing 150—200A)
between cell surfaces which react positively,
has been interpreted to mean that these mem-
branes are covered by a coat containing sugar,
which is adhesive. Rarnbourg, Neutra and Le-
blond (9) who examined numerous tissues with
the PAS (light microscope) and the PA-Ag
tests by Rambourg and Leblond (8) support
the view that a surface coat of this nature
exists on most cells and is the basis of inter-
cellular adhesion. The latter note that, in the
intestinal epithehum, which like the epidermis
is a constantly proliferating tissue, the surface
coat is wanting in the basal layer and appears
between the cells when these adhere more
closely. This development would suggest that
the secretion of an adhesive coat is a necessary
step in normal histogenesis and probably in-
fluences differentiation.
The weak or negative PA-Ag reaction of most
of the surfaces of psoriatic cells coupled with
the failure of the cell surfaces to adhere (ex-
cept at desmosornes, see below) may be in-
terpreted to mean that there is a lag in the
formation (or secretion) of the surface coat in
psoriasis with a consequent failure to develop
adhesion. The fact that desmosomes react and
that an apparently positive reaction is ob-
tained in the stratum corneum means that the
cells can make the coat substance; presumably
then it is simply slow to appear. If intercellu-
lar adhesion is a necessary step in the epi-
genetic sequence of events in normal liisto-
genesis, its failure may account for the mixed
cytological pattern presented by Psoriatic cells
in the middle layers of the epidermis. The
meaning of the long, PA-Ag positive filaments
lying in the large cavities, apparently unat-
tached to the cell surfaces, is difficult to assess.
They are seen in routine electron microscopy
of psoriatic epidermis and since they stain
strongly with uranyl salts must consist of more
than polysaccharide. A possible interpretation
is. that they contain polysaccharide material
related to the surface coat, but unattached to
the plasma membrane. This could then mean
that the absence of a coat on the cell mem-
branes arises from its failure of the polysac-
charide to attach to sites on the surface. At
present we cannot decide this issue.
Desmosomes
The role of desmosomes in psoriatic epider-
mis cells calls for special comment. As far as
we can judge, they are as common as in nor-
mal skin and have essentially the same dirner1-
sions and fine structure. (Although Lagerholm
(5) estimates a definite decrease, we are un-
able to agree that an accurate estimate may be
made.) The PA-Ag reaction, largely negative
elsewhere, is strongly positive between desmo-
somes. They occur characteristically at the
ends of long, tapering processes, which bridge
the large intercellular gaps and seem to be un-
der tension. In the absence of other adhesive
areas, they must be presumed to hold the
cellular formation together. hi the stratum
granulosum, where the cell membranes smooth
out and are more closely applied to each
other, the localized reactive areas marking the
desmosomes can still be seen (Fig. 4b). They
persist into the keratinized layers.
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The Germinal Layer and
Cell Division
In both normal and psoriatic epidermis the
X germinal cells are either negative or weaklyreactive to the PA-Ag test. This condition is
associated with convoluted cell contours, ab-
sence of close contact and wide intercellular
gaps. It may also be a necessary condition for
cellular division as it is also noted in other
D sites of proliferation (8).
It has been shown that cell division in the
psoriatic skin may be several times that of the
normal (10, 11), which suggests that the nor—
X
mal controls are inoperative. On theoretical
grounds it may be supposed that the control
over cell division is exercised by the differenti-
ated tissue above the germinal layer (12), i.e.
that the state (complete or incomplete) of
D these tissues applies the appropriately graded
stimulus to the germinal cells. Siice the psori-
atic cells fail to adhere and form a compact
tissue and leave wide iitercellular channels, it
D is plausible to suppose that under these condi-
tions the feed-back signals are ijeffective in
moderating division. The wide channels would
allow the easy access of metabolites to nourish
the developing cells. Ascheim and Farber have
D advanced the view that an excessive supply of
nutriment is a factor is psoriasis (1). In our
view the failure to develop a normal degree of
intercellular adhesion could be indirectly the
cause of the excessive cell division characteristic
D of the psoriatic system.It could be argued alternatively that the
basal cells divide too rapidly for some other
unknown reason and that the poor adhesion,
intercellular gaps and absence of surface coats
are secondary effects. While this issue cannot be
resolved at the moment, the implications of a
X "control through cellular adhesion" theory
should be explored.
It seems probable that iii other hyperplastic
conditions, both near normal and more se-
verely pathological, an increase of the inter-
cellular spaces in the germinal and adjacent
layers will occur. These conditions have yet
D
to be fully explored electron microscopically.
psoriatic epidermis (b). In each the desmosomes
D stain most heavily. In the normal the cell
membranes between desmosomeg are also posi-
FIG. 4. Comparison of the results of the PA- tive (X). In the psoriatic epidermis little or no
Ag test on the contacts between cells in the reaction product is visible between desmosomes
stratum granulosum of normal epidermis (a) and (X).
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It will be of particular interest to determine
the state of the cell coat in conditions where
cell separation is known to occur. For example,
the article on pemphigus vulgaris by Hashi-
moto and Lever (4) describes extensive cell sep-
aration although no definite data relating to the
cell coat was obtained. Braun-Falco and Petry
(2) describe intercellular gaps in electron
micrographs of chronic nummular eczema,
which they point out are similar to Brody's
micrographs of psoriatic skin. They are also of
the opinion that these changes are related to an
increased proliferation of the basal cells.
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